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(57) Abstract: 



PURPOSE: A cognitive 
positive/negative thought 
discriminating method is 
provided to discriminate a 
person s cognitive 
positive/negative thought at real 
time using a space time 
interrelationship of a brain wave 
without generating intentional 
biological signal. 

CONSTITUTION: A person s 
brain wave is measuredOO). A 
noise wave included in the 
person s brain wave is 
eliminated(20). It is judged 
whether a user decides a 
cognitive positive/negative 
thought(30). When the user has 
decided a cognitive 
positive/negative thought, a 
space time interrelationship of a 
brain wave is calculated and a 
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feature is extracted(40). When the user has decided a cognitive positive/negative 
thought, the routing returns to step 10. When a space time of a brain wave is 
extracted, it is discriminated whether the user decides a positive thought or a 
negative thought based on the extracted space time feature(50). 
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31 ^CH£ ¥ 3 0l^£^¥EH niS»2| idHfS ^§of^ E+3II; &3| yuhOil Sffll BI318>te 9311; &3| EI2XF3* 21X1^ 

i§i m^^xi o\^m e^afb msxpi- pjxi^ si Ah i§§ m&! §?, ui&si Aisei*j 

> UBLflfe £4-M SI^SKM. &3| yuh2i AI9Z.t3 ^M6h^ 9311; H £>^| ^SOII EI3Xh3f LH&I &3| ^§/¥ 
§2| 2JAhB SS8K= E+3II8 SB&Q. 



CH££ 

£3 

SAIIAI 

EE IS « ^SOII CEh^ Ahg»2| ojXI^ ^§/¥§ SJA*2| SSS ¥16H % XISOIlAi ^§9 <z\W°\ gJBIIM SOI^fe £S0IO. 

£ 21= S ttSOII Oje AhgXhSj PJXI^i 2JAh2] S«S ¥I6H All XI S OI&OJIA) id WSJ gJBIIS MOJ^br £ S0| Of. 

£ 3S S ^S2J dh^eh ^AlOilOII [The £JX|^ SjAhSJ ggf MOl^fe ~M£0|C}. 

£ 4i= £ 3011 £A|@ ynhSJ AISZI^ #£B3||2| 311 61" g l=§ 2# &31I0II CHB ^Aj| SSS0IO. 

£ 5^ £ 3011 £A|3 AhgXhSi S\M &g E*3j|0il Ahg£|^ e!S£i3S£&« SOl^^ £S0ICf. 

£ 6£ S gtgOII AhgXfHJ o]X|^ HJAfHJ §g ^Si g^EI PJElBIOI^Oil 0\B *!gsK gjg||8 £0}^£r If 

£01 C|. 



^S2| 
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8 OISS S=f S^Ei B EilHI 01 ^ (Human Computer Interface: HCI)Oj| »fi Slog, mo\ U IIKbrain wave)M 01 

§6F^r ojEi mi oi± (Brain Computer Interface: BCD Oil 20|Lh 

*Bfll£!S» 0|g& ^xi- SE^ g^EH BE]D1I0|^ }|s §0(Uhfi ?le* oj El 211 0|^ Jlii^AH &IXH ff»8| £qP£J 

oh 22 a a. nam, 0121 »g 3i*s ^ish. e^B^2j sit ahss usei beuhioi^ d\^^ mmm Jt^&o\ ^ci. 

^o|, yufM Olggfe g?*E) BEjEIIOI^ J\^^ A*S2| g2tS £{g 4= £lCf{= ^B Oil AH 3|^S| I&3Sj»3|- OH^ • S^^Cf. 
U^EI ojEifillOl^ B^£J3 ajll^lSb UIIKEEQ). &S£(EOG). eSS(EMG) §01 31 Ch SXHWJI B 1 ? gfll 

ms, ens Ji^e «s»appi ^6H n UEim^ o^oi^e t\\^ ^Aieo-gxi, 3\mj\ «s>t 01-01= ^oii missus hk &eioi^ 

U OIM Cf¥^ H, Ah SS| SIMSf £*B0| 2J£^oj |g| gog^| gig^ j\^ m ^HRfe gJ^OI Ahg£]3 SICK 

32HU, 0|£ie £Sxll£!a DPIZS^ gJBS A*S2| 2]A^2f ^S^B 5*^01 £J2|2j Q^OH 2J6H B?^^^ &«BSfe gfl <^^S 01 
goPI im^OII, A^gAfe m& B?I^B S?IS S^Oi! ¥H SiCHO^ oh 01, SE§[ Sx|S) A^gg 6H AH gJ§ 4=^2| §B0| UfiS}- gxil 

Si D\X\H 91Q. CEfdfAi, 0121 »g iiBBOl S§2S AhgoPI OiBIg ^HISM ?JLQ. 

3 0I2J2J !e]II|- S^EI B El HI 01 ± 4^B, O^^EH ^31 »g ^4>» &»S| ilHW UXISKH 01 g 6^ §x|2f, CH»B^ 

mm&m. m 10-0291596011 ^hais ^01 A^gxhsi ^ehs ch^s^ sxpf am, 1997^ 7^ 15^, smythoii 216H u\ 

^15,649,061 S, "DEVICE AND METHOD FOR ESTIMATING A MENTAL DECISIONS! ^HAIS S0| ^§ ^Sf ^6H/d ^^A| 

^ yuFSJ S»a« (Event Related Potential: ERP)M Olgofe §x| §01 flD. 

nau, ^3, 0^ ^eh e^i- m^~i ^mm ^xia^ sxi^, a^oi t§6m ^^oiiah u-gm seh^j §§§ xh 

B|^ 4^ Si^l IIH^OII, g^EI 01 EH ItJI 01 ^011 ^jg6PI0ilfe ¥£-1^1- CLf^EK 32-111, CH^EJ^ m?>\ S^^s HI 1 0-0291 596^ CHI DWM& ^ 

eOF&(like), ^CH^(dislike)3f 1^ AhgXhSJ #EH« EhBo^l IDI^OII, S>C}(yes), S£| EKno)2f eiXl^j 

^EHS| BE+OI CM ^hXI ^#0il CI^S^I BSOI SIQ. 3E.I2, ^jOilAH oi^si ^S§[ ^Si CEH 

^011 ^Al^o^ xHdl of^l gmb &§0| 9JLQ. ^6|, 0|&e^ 1115,649,061 £» ^0| ^^ h 2?IS Olgofe ggg, CH2-I2J g^ioj^ z| 

£2j *§oii £j°[ ai<m ^ yuf m^m mm ^ 2^121 ^^oi s^sjh^, ^ahsj ^i^^^ ois ^aizioii x^\m ^ sife 

^ hi soi ao. 

^ ^ h §0l 0I^2XF 6fe }|^*| ^Hlfe, 2J£^oi ah^|>iI^2J 2*0 1 A|-SS| ojXI^j ^§/¥S SJAhS ^A|Z^°^ ^ Si^ ^Sf HI 



^OISI jII-HIM 0l¥^l ¥15101 S ^§011 Sleh yn^2] A|gZ}^ ^m^JIIM 0|g°[ oiJI^j 2|Af2J ^gg, ^0i£ ¥ 5 OI^SS 

¥E-i niansi yn^g ^§5^ bjii; ^ h ^i tinhoii saa &mm Hi^m^ e^i; ^^i nisxph anai ^§/¥S2j sim i§§ lh^^xi oi¥ 
m &^a^ b^ii; ^^i e\^x\d[ oix\™ e§/¥§sj 2jai- i§§ m&i §?, ^01 yn[2j aiszi^ ^m^is uemu^ e^s ^11^^01, ^ 
d\ bdms\ ai^zi^ m^m ?t^b &JI; ^ ^^i ^soii g&sHAt ^^i nisxph ui^j ^^i ^§/¥§2j sja^s ^^s^ b^iim si^ 

^OlSJ HI HIM Ol^^l %3[0\ ^ ^S0|| S|& g^EH2f2J oiEiiHIOl^ ^8, AhgXFOIMI °1X\™ SJAFS ofe U^g HP 1 61- 

B^ll; ^>P| H^Oil CH5H AhgXPI- LH &! °!XI^ i§/¥§ SIAhS ^^8fe B^ll; ^Ol ^ Hf CHI 2|6H ^§2J 3|^0| tt^M ttHWXI ^»0| 

oixi^j sj AhM is§ ^ch£ am oi^-si m^m m^kowjw hpis^ b^i; ^,^1 mi*o\\ sjsh ^§21 ^1^01 <y 

B^l: ^ J\^0\ B^llS SSofe 21 ^§2^ ehQ. 

OI6F0II/H, £21 S^6F01 ^ ^gSj t»S*l^ ^A|0||0|| Q\o[0\ &M\S\ 

£ g g^SOII tUE A^XfS] i§/¥§ 2JAF2] ¥ XISOilAi ynf2] gJ3j|« SOI^^ £B0ICf. £ 1M S v ZE8h 

B, ^ ^SOII COe bJEFS] DH 2-1(1)21 5f¥ ^¥^(0IIM MB, ^Hl 2^ bHxISOIlAi Fp13l Fp2, SE^ F3Hf F4 X|§)g S&6fb ^ 

CH£ ¥ 35 0\itaiM ^m&Q. ^§ flaoilte a/Hdl. 12, 13K0UB MB, cup electrode)^F *0IXI3. 01 flIAKll. 12. 13)> goH 

ynj- <y^^ e^^i(i8, 19)« msh ^§21 uig^ s^acn ^i^ci. oisf tinFsi ^§ ¥?i2f 4^^ ^gs^ &xisi 

g£0|| HJ-BJ-Ai ^^ohCI. 

O^OilAI ^Hlol ^S6^XIB, y Uf^SAIOjl^ B3£(EOG), eS£(EMG), ^S£(ECG) m ^SS| 2iM2f gi^ ^X1I<M^2I, ^l^l^j, 2 
^I^B SM(noise)OI idlftSf ShXKi ^^'£]Oj MCHS^I CEH ^ Oil, 0|2f SUfMOl r^§2J I§§ 7]Xi Hl^^Cf. 0|2I &KS| Hl>l ^, ¥ 
yni <^ls(s1, s2)2J AISB^j ^Si UEI^ ^ B^B e^l ^(synchronization rate), B (polarity) Bi,^ S^^, 
cross-correlation), S^flfS 6fS^a£E (normalized cross-correlation)^ ^ ^l<^£J3, yufS] AISB^I ^Si UEILH^ B4=S ^l^^ 61- 

£ 2fe S ^SOil M AfgXfSI 2iAf2J 9\m 3JW XI S 0|^0||Ai ym(s1, s2. S3, sz)2J ^Bj|g SOI^fe £B0|Q 

. ^ ^soii mm AFgxfsj e§/¥§ sjm ^soii/h^. oiis eon 3 jhsi <m^( S i, s2, s3)^f s?, 3^21 ^jksi. s2, S 3m 

=?&m 4= Si^, (s1, s2), (s1, s3), (s2, s3)2J All JH2] Q|0|EI ^0|| CHS §^IM, Sfg S^, 31^ 2§=, §^119 ^s^,^ 

^l^*hQ. 3 HI >i]s(s1, s2. s3)D\ 1\X\H yE|2j AlgB^ ^S0| *#£JCH. Al-SXtSI BX|^ ^§/¥§ 2J APF 

CI. 
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£ 3^ S ^S2J d^*i§[ ^AIOII Oil dj-B BXI^ 2Ut2J SB MOI^^r ~M£0|C>. £ 3M » ^SOil 0>e BX|*| 

i§/¥§ 2|M2| BXj E 1 S £ 201I £AI@ ti^Sf ^01 A^2] tlllfM ^3^D(10 B51I). illlH^ ^§3^, yilf <M^o]| 

s»a snm em oipi/h, si^e. ynf ^§ai ^ssioh ecns^ e*as(EOG). 3S£(emg), ^s£(ecg) s afssi 

2JM2I ^B gife 25I3B 98(noise)B H^Stfc asss/d, ^§9 g yHf £is oiS|2| lifi^ 2¥ 

Xil^HSOi, ^» yilf 6!sB 3C|. 0121 1*01 &W?l ^Oife, MSJiJi oiXI^J ^§/«go|| B» oj^g ^§sh^x| 01^3>h &m 

@D(30 B5II). Btt ^31, B^ k MgX^f ojXI^ e§/¥30ll ^el 2\MM ^go^Xj 8J&°B U»2| ^§01 51l^6tiAH ^S^Ch 3 BIS, B^ 
AfgXPI- o\xm 53/¥§0il 9» o| M g igaiiog oj^oj Oj^f ^6PI ¥\m !d»2| AIS2JS! #S33II 511 £h S ^ 

#oi a ci (40 bum oi-encHi Ai ^ Aii 6i a asaxieK yni <ym2i s:?ig, B»g se, ess Q.m^, asaae, s^ifs ^s^ssi 
ai^oii sjoH urna aisb*! ^soi ^can. «i=s yuf°i ;h^oii cu^ah ji^gt a* B4-21 5«4o> earn ^ am. ^5121- as B4*M 

2| 511 # Oil 2J6H ilHf2| AISS*! I=§0| ^SEIB, ^3M tJH2S AhSXPI- S32| 2JAFS ^SslfeXI ¥§2| 21A^M ^SSSl^XI 01¥ 

J\ ^9U-(50 B5j|). yEF2J A|gB^ ^Si OlgsHAi A^gXI-2] BXI^B ^ s/¥ go| oj Mfi 

ti^m^ as sg gjgoi Ahgaa. 

£ 4fer £ 3 Oil £AI9 UI»2| AISB3 a^^^oj ^ oj m g ^ m B 511 (40 & 511) Oil CHS ss^OICf. £ 4M SS»H. &5I B 511 (40 B 

5ii) oil ah ^ bxh a 5H2j ym^ ^sss^xi^ »msck4i Ban. eg sat, e 1011 sai^i a>2f ^oi ^ xisouai ynpf ^§3^23, ¥ 
ycf <^jsoii chb =5ig, asa S3, es^ §ffaa ^s^^se ^i<^^o^ Mif = ^ m ai^o| A ise.^ 

^^^5j|M 511 <^ 6^, oH& yH[ aj^oj ^#s[Q(42 &5||). SE 2 Oil £A|9 t)^2| ^0| All X|S 0|^01|Ai yH[5|- 

^§£JSloS, 3| ^§ ^IH ^^£]X| ^ 5H2i QIOlEi ^ = oh^( 43 c45il). OIIS MO], 3 5H2| tjEf a]s(s1, s2, s3)5^ ^i^& 

3*. 01^ idflf <M^(s1, s2, s3)^ (si, s2), (s1. s3), (s2, s3)2| QIOlEi ^^SDf(43 B5j|). OlOiAl, 2| Q|0|Ei «((s1. s2). (s1, s3). 

(s2, s3))m ^Soib ^ !eIEF ^sMOil CH§[ =5|g, Bga S3. ^^E, g^sf^ ^s^^SES ^5| Gil 0| EH 

5j!^go^M|, 2| CHI 0 1 EH ^0| 5FXIH alb ^ u|-2| AISB^I ^^^5llS 5j|6ioH2, oH& yuh <M^£| ^^0^(44 c+51l). 

yHf2j AlgB^j ^a^5||2| 5l|A_h°, t|^2| A|§Zt*H ^^^^|g g^f} ^^M2J 511^0^ OI¥Oi^Q. S ^SOilAi hHEPJ- 5hX|H 91^ 
"SI ^MoPI ?j6H 5j|^ofe ^^Oi!^ §5|§(synchronization Rate), H»a (polarity) S3, St>^ STS^aE (cross-correlation) 

, §^li9 ^s^^£(normalized cross-correlation)2| 5^X1 

BJ\m^ ¥ 55011 AH ^§9 hHEKE 12J s1, s2 m^)D[ ^01 e^S^U ^Ol ^ofe §£M UEfUife ^^0| BfifflS ¥ ^ Oil AH ^§9 
yul- ^^(s1, s2)^^ ^Aj^j- o|a^ gB0ii/H2J 2IDIBC}. Olfe, ^§01 0|^Oi?J ¥ 5 e Oil AH Oi^ ^0| 2XH S^lfS^XiM 

UEfm^Eil Af§9Cf. OI2f M5|g3f BSSS EfM2f ^Cf. 

Sj-AI -J ] 



I cfe * 9| 

9io| [4,^aj i]« %D\mm, 2]^ Bi^i uaaa. oi^iai. sia s2^ ¥ ^ixioiiai ui <m^oi^i, ^eh 8 ia- s2^ 

OI^CH^l 2X^ ^EiOICh §5|M2| §2J0ilAj A^S H(x)b x5h M4^0|^U 0^ tt}i^ 02J &m 5hX|H, Ifflfe 12] &m ^gj g,^( 

step function)0|H, wb §5IMM 511^6^ ?B 35I0ICK B8S2i §2J0il A^gS B?i ^ EH 0^ s13f s2^ OI¥01X|^ m& £2}0\\M S!g 
S 14125 A|51I^CH^iro^ US 6^ B?i «IE]0|Q. S2§ ^§ ^BOil SITSMSI S3Ste 2iOI6Hl, 2§^8 ^§ 

Oil Si^ SS^2| 5^Bx[ S^^ 4^ 2iC|. 

Afs^E^ ¥ y Hf iMI 3|2|0| ^CH hHEf <y^2f §£M UEILHb £4^Ai, <M^xHE.| SOI^Oil AH AUSJb ^^^2J §°JI HF^Cf. 

g^lfS ^A| d^xHai SO^Oil Ai AfgSib ^B^£i §2|g H^m. 01^ ^S^^£OIIA| ¥ 6l^(s1, s2) 2|^|2J XHH|^^£(autO 

-correlation) g2| ^jiee^^ UVOj^ ^25 §2|^a. 

0|2f 51i<M- &SOII 2I6H ^SH£] 5 5^X| ^4=(^, §5|M, BSfS S3, SITS 2§^ ( ^I^E, S^l^S ^I^^E)^ <y g ^ § ^ 
^, ai^SJ^^ §3f ^gOil y Hf2J f§i UEfUi^ ^4^5 ^e^OH, A}-gXF2J 21X1^ ^§/¥§ 2IMS ^^6^5il 

A^Xf2| ojXI^ 5§/¥§ 2jAF2j g^o^EII Ahg£|^ ^§2^, ?|OilAi 01 a £4^ ^ Oil AH ^^(OjlM IS, e5|M)M B^25 

Afgo^U, 01BH £4=(0lfM MB, ^5|MHI BiS S3)M ^WSK^ M^m ^ ZJt^W, m 5^X1 ##2J ^^Oil 2iCHA1£ B4^2j 511^011 Ahg^ 
OH 5HB^ (parameter), Ollg MB B5IS Sej eh 511 ^ ^§§ A^g(Oj|M MB, 0.5^ ?B0|| CH°h BiT^ S33f 0.25^ ^PBOII 0\°} B^ 
^ S3 Af§)t ^1 B^M2J AlBOil CHSh Blf gf^M SOI^^ ^SM2J A| 511 ^ (time series)M A^g(01lg MB. 0.5s S¥Ei 0.1 

S 2.^25 5j|^s[ §5|M A|51l^ M§)i 3EIH, £ 221 ^01 ^§ ¥?]5^ Ail 2 OI^B 3¥0il^, ^ CHI 01 EH 511^9 

MM A^gg 4^5E 2ACf. 0| OH, MeXf2j BXI^j 3§/¥§ 2JAh2J ^gBfeGil AhgSJ^ fS§ ^g§x|2J §§ H£|6K)j 5it 

4^ 2iC|. 

EE 5^ £ 3011 £A|@ MgXf2J 3§/¥§ 2|A^ B 511 Oil AfiSJb ei^SU^^i S01¥^ SBOIQ. ^Oil/d dhSf ^01, §5IM, 

BSS S3. Bgg ^a^2|E, ^s^^£2f hHIIf2J AISB^j ^§1 UEILH^ B^MOI 5}|<^0| £IB(E 32J 40 B5j| 

S ^SOil 2j §1 M§X[2| 2jA^ ^ S Oil AH ^ 0| ^411 ^|^ v ^g^Si,^, ^ISH^S s3f Oil ^gofOl 

MgXf2j BXI^ 5§/¥§ 2JAfM ^6HHI &CI(£ 32| 50 B5j| §^). £ 5S &56tB. &!S^iU5^8 S^SOnput layer : 51), §M§(h 
idden layer ; 52), S H^IKnode level output layer ; 53)M SSSI-b iHSMB(multilayer perceptron)^^ £ 3 ^ £ 40ll £ 

Ala &S0II 2I5H bHilf2| AISB^ UEIUH^ B^M(01IS MB, §5IM, S3, BBfil 8.m^, &a^5*£E, ^S^5E) 

0| 5U<^£IB, ^51 ^41° BS^SSISaSj gJ^S(51)o^ o.^g^ BS^SSI^^2| *^0| AI^QC}. 015IAH, B^<ySSI5&2| 
SXI2J 2xf SH£ie(error 
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backpropagation algorithm) §1 §5H OI^CHXIO*, 0101 «|^0| £|CH 21 oigtl&m^QSl &D\ °J 
^S(51)B mm EJ^3^ e^MOll g&6H/H AhSXh2| ojXI^I SJA^h e^£JH, QlOia^h #^#(53)B eSH i^SCf. 

£ 6£ S »90ll WE MBIiSl o, M£| - a ggg gng oi EiSJIOl ^Oll 0|£! Mdl 8±!£S BIH MOI^fe 

EOlDh. £ S^ohE, S^Ei^r SJH AhgXhOOl 9JX|^ i§/¥§ 21MD\ ifiel §f 18 39PISCK100 B3II). OICHAH, AhgXh^h 4^1 1! 
S 1011 S&6HA] oiji^ ^§/^*J2j oj MM 10 i| CUSh Ah§Xh2J °JX|^ 2JA^|- g^9Ch(101 B2I). SB ^21, 

AfiX^f 2|AhS Eh&ElE S^EHizr AhSXhOOl 2-1 B «PI»CK111 AhSJPh ¥§2J 2J 

A l-M ^^Ei^ AhgXhOOl 2-2S X|PI^Ch(112 

111 B3il0ilA1 §J^ 2-101 AfgXfb 6PI U^Oil m&mM eiXI^I ^S/¥§2] 2JAhS i§5[i, Ah§Xh2| °JX|£1 2|Ah § 

soil □» s^oi ^aacKi2i BSD. sb aaf. as? Ai-sn^ e§2j 2Uhe ^§sh »eas. h^ei^ ^§21 ji^oi <y^i on 

X! AhgXhOOl Qi ^I^SHAi XlPI^Ch. 0|§^| 22 e£IB K}?}J\CIJ[ ^§2J Jl^Oil 01^1 £13(181 182 B3II. 

EEfe 189 Ettl). 5HS ^l^e 4= SSHSI 3|fe0| tSflBO. 0|» »0| ±321 3|fe0| g^EI U\0\\M S£th£ie! 

B ❖BBCKIQI 192 EE^ 199 

oils eoi, s^epi- "^Ai as§ ahAiaeuwate m^m spi& *aoo emi bs), M§if^ s\a[d\ §§2^ 

3^, S^Ei^ "^A1 SS^I AM AfgafAI^^LI^'^b 8^ 2-1 ^AH Xil A|ShQf(1 1 1 B3j| 0| 3^, Af§I^f 5§2j 21 

Ahs uEiyi ease a«Eife £pi 2-1011 s\m Et£ib ^nh^Ai es^i as s^hai^ih, *j*jai3i ^0081, 191 

Ef 34I & v £). §J^ 2-1011 CH6H Af§X^f ¥§2j 2|AhS UEItH B^£J3, u mM BBD\ BM Af§ofAI3i^L|^?" ELhfe EE Ch 

S ^Mm »PI8KH. 6P| SSOII CH& AhgXfHI 5§/¥§ °\M ^^0|| lf2J- ^Ai BM ^SA[^ ^^U, EE CfB 

0121 aoi, s ^soii a>e AhgxfHj eixi^ 21 a^ ^§ s^Ei ejEiniioi^oii ^gAi^is ^1^21 oig^ 01 

EiniOl^ 121b BtBI. Dldl §6HX1 SJE^oi m^ m 5FXI AhB2| S|AhB9B S«HT 4= SIO. 3EII2. DIBS^ XII 5,649 

,061 S §J CH&oj^ XII 10-0291596^011 AI9 ^SOII b|6H ^§/¥§ 2|A^ HlhB §§§ ^^XIH 2^CK tt}&M, ^ 

ai^s pi^ s^eh el eh mi oi^i mo\ tinf ^isj- ^^eh ejE^ioi^ ^i^sj ^^^^ ^^ai^ai, §onei^ m^, ^yeis ^^^i Ah§s 
4- yn^ 3iH s^ei eiEiiaioi^M =?mm ^ 9iQ. 

mm, £1X1^ 2IAPI- £i^£J ^l^^oi oj Mdf ^ ^^OIIAI Olfi 0|g°h S^EI &"EiiE||0|^:0{| CHoH ^xll^^^ 0||A|£l2i^U, 3 

^iOIIE «5| eiEilUIOI^^ ^XH AtSfEIH Slfe AI^BOOE S^OI S0I8HM, Cfi 01 S»2| MO10IIE » V9B ^§1? ^ 

^ iS8 ES g^EIS g-IM ^ ^I^DHx-IIOII g^EH^h t^M ^ SH^AI ^?^6fe 5101 D\^o[Q. 2Am ^ ^I^OHx-ll^ 

g^Ei ai^boii 9\mo\ 2mm ^ aioia^h xisgt ^i^sxis ^^ei^^ ^ ^i^oh^isi oust rom 

, RAM, CD-ROM, X[J\ Ell 01°, S^UlU^B, ^QIOIEH Xi^Sxl ^01 ^o ffl> ^sy 9HEICH ?j|0|«(0||M M01 ojEH^ie l§ SEH^ ^ 

^£1^ 5£ 5&§[a. EEeh S^Ei^ g^M ^ ^I^OHx-llfe Lil^?-|B^ g^Ei AI^^OII ^^£JOi, ^^^aio^ g^Q^ SB 4 s 
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Ol&Oil ^§§1- bh2l ^01, S ^S0|| 2Joh ynfoj AlgZ!^ ^S^^IM Olgsj SJ Ah CHI 2J6h2, ^ ^Sg Ah^OI (EH 

ih^^^^i ^^oh^ yaa ^s, ^ ynfsi aisz.^ a-^a^is ^^ohoi, eizi^i ^i^^ei ^lAh §21 ohuei eixi^ 2] afm 

ff H&P-. 01^, 2) At 9\mM OIEI §§h ^^LH^ ei^^o] ^l^H ^AISI^ BEH^I- OhLPI HH^OII, U^H] ^^01 2.^of2, ^-^i 

^§/¥§2J 2J Ah ^AlZ^o^ rp^e^ ^ oiq [#&M, ^^B o]EiHi|0|^ B«l ^^1 1§I ^ 2iCh. 

(57) Bfl 

1. 

(a) ^Oj£ % ^ Ol^o^^Ei EISXh2| IrlEhM ^§6[b B^tl; 

(b) ^^i ynhoii ^^j^ snhM xji>iofe e^i; 

(c) £>oi nisxh^h oixi^i ^§/¥§2i 2iAh i§§ m^fexi oi^s e^sfe b^i; 

(d) &j\ nisxh^h 2ixm ^§/¥§2j 2Uh i§§ s?, ^^i ynh2j Mg?m s^mm ueiu^ mi ^ oh 01, tiiihsi ais 
zi^i m^m ^moiT= &mi; s 

(e) fe^l ^SOll g&6HA1 ^Ol UlSXPh Ui& ^Ol e§/¥§2| 2|AhS ^^6h^ &mi« SS5h^ 51 M ^§25 6hi= UB2I AI^Z.^ 
^^^miS Olgsh oixi^ 2jAh ^S. 

XII 1 SOil SiOIA], (a) &mife ^Xll2^HHx|S2j F3 ^ F4?lxlM S&ohb ^ CH EE ¥ 5 OI&H^El ^>^l hJIIhM ^SShfe 51B 
S 3h^ y IIh2J AlSe.^ ^s^miS 0|g§[ 9JX|5j 2jAh ^S. 

XII 1 SOII 2ACHA1, ( d ) c+mi^ 

(d-D ^^i yiih^h aii 5 oi^oiiai 3^, &^i ynhee g^sxi ai^ ch^ qioiei ^^a^ emi: ^ 

(d-2) ^>oi aioiEi ^^i qioieh &m ^^sh^ ¥ ynh^j aiss^ ^s^mis ueilh^ ^^s mi^ohw, ^^i aioi eh =?got 
^ ynh2j Ai^e.^ ^mmt: Bmis ssshfe 5ie ^s°^ shi= ynh2j ai^e.^ ^^^mis oie^ ejxi^ 21 Ah ^ 

tH 
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S^S 4. 

HI 3 SOII &OiAi. &D\ (d) B3II £>0| (d-2) B3IOIIAI ai-tfSte &}| S4*b ¥ Ullf^ I*Oj g^of^U »0| »4:8>fc §£g UEIUi 

te §:?is. £>oi ¥ ynf§ ^asife szioiiahsj us y§§ uEHHte E»gsi gg, &ui gsgsi s^^, ^ ^ ynpi- yi^sf 
31 ^§25 afe ynfsj aisz^ a a a jib oig& o\x\™ o| Aj . agL 

m^m 5. 

HI 1 m, h CHI 9i0\M, 6PI (e) BJIfe ^il§§^ 91 B!S-&!Sffl£» g CH i= 6HH Al-gSI-OI £PI niS»2| ^ oj X |^ e§/¥§ S 
^6fe 6fe hJUhSJ AIS2H« g£3?fla oi go]- °IX|*j oj A! . «w Ba< 

6. 

HI 4 3011 &CHAI, #31 (e) BJIfe S-^iiOlb 6IU2I E+^H^ A^gofOI a^j ni-gXhSJ °]X|*| o JA[ .g SHS > 

= 31 f§2£ ofe yufSJ A|£Zf*| &sa3IM 0|g*h 2JXI^ i§/?§ S|A|- »B. 

7. 

HI 4 SOII 2J0IAH, (e) BJIfe &D\ ^11 ^0i£ 11 0I6T°| £4=g AhSSKM £PI ElSXhSj 3| ei XI ^ ^§/¥§Sj SIMS 

3§ ^S2? sfe yiifsj Aisei^ ^ajiM o\mm ojji^ sm g*s. 

HI 6 » SE*r HI 7 SOfl 2*101 AH , (e) BJIfe &3| g^OII CH8H 0PHH4*B &2.I8F0J 3|£J°h ^X\M AhgoFOJ 6PI HI3X>S| a^| oij|*h g 

sims -^^ah-b 31 ^S2s ofe yn^si Aiaa*! g^a^na o\mm ejxi*j 21 a> gjs. 

U^S 9. 

HI 6 9 SE= HI 7 ffOII K0\M, &DI (e) BJIfe &D\ &^Q\\ CH oH AIJI^l BBI810I J\\&& ^X\M AtSStOI #31 Eia»2l £1X|*| i§/ 

sja^m ^ofe 31 yn^si aiszi^i #s3j|» 0 |§^ ejxi^ g§/¥§ sjAh mm ^s. 

a?» io. 

H^AIIAHM ^b|§[ g^EH Al^gjOII ^OiAH: 

AFgXKMI °JXI^ 5§/¥§ SIAhS ^fi^ 6^ HPiafe B^l; 

4^1 ^^CHI CHoH MBX[D\ LH&! 21X1^ SjA^M ^^6fe Bfll; 

4^1 ^3f0il SJ6H ^§S| ^1^01 ah eh s mX \ Ah^| oixi^ g§/«§ SjA^M ^ CH SE ohU 0|^S| igf MgJfOII^I HPI 

ao| S HhOil SloH r^§S| P|^0| Aji^g- & ^| ; qj 

Ah^| AjEHg ^|^oi ^^£J^ B^IIS SS8h^ 31 ^S^.^ gn-^^o, oiEjniioiA, ^S. 

hi 1 m lhxi hi 10 m m o\± m m°\ «js§ ^^EioiiAH ^j^ai^pi z\m R^n^m D\mm ^^eh^ %\m ^ ?it= D\m mm. 
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